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Goal of this Study

• Continue the analysis of refit Monte
Carlo events.

• Sample statistics has increased
significantly :

• BL - 29

• CE - 30

• BB - 20

• VP - 10

• I have begun redoing all of the
comparisons; those that are finished
now follow



Vertex Predictions

dV_4dU_4dZ_4dV_3dU_3dZ_3dV_2dU_2dZ_2dV_1dU_1dZ_1 

-0 .426-0 .446-6 .385-1 .445-0 .729-19.352-0 .633-0 .511-17.199-1 .162-1 .21-7 .971Minimum

2.4451.53530.4091.4260.7423.2670.4080.73912.5661.8451.09514.005Maximum

2 02 02 01 91 91 92 02 02 02 02 02 0Points

0.3530.196-1 .0110.110-0 .020-4 .309-0 .042-0 .025-0 .8250.0870.092-1 .747Mean

0.2690.161-2 .9020.2070.086-2 .651-0 .029-0 .061-1 .6420.1520.057-3 .060Median

0.6880.4827.9360.5610.3927.3770.2840.2777.9400.6520.5314.787RMS
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More Vertex Predictions

dV_4dU_4dV_3dU_3dV_2dU_2dV_1dU_1 

-0 .751-0 .446-1 .059-0 .817-0 .610-0 .636-2 .02-1 .83Minimum

0.9122.1170.8991.6390.5150.6221.1223.634Maximum

3 03 02 32 33 03 03 03 0Points

0.1970.192-0 .0790.098-0 .020-0 .062-0 .126-0 .211Mean

0.2320.093-0 .063.0900-0 .042-0 .031-0 .068-0 .461Median

0.4450.5290.5560.5920.2670.2740.5741.061RMS
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Z Vertex Predictions

dZ_4dZ_3dZ_2dZ_1 

-8.082-15.889-18.130-12.578Minimum

41.71528.03827.19240.553Maximum

3 02 33 03 0Points

1.7001.9780.7801.061Mean

-1.5411.280.490-0.759Median

10.5829.8218.9929.897RMS
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U-V Vertex Predictions

-3

-2

-1

0

1

2

3

-3 -2 -1 0 1 2 3

VProc 1
VProc 4
VProc 3
VProc 2

de
lta

 U
 (

m
m

)

delta V (MM)

Muon CC Monte Carlo (BL)

Here we plot the correlation between the
error in the vertex predictions for U and 
V. In addition to seeing that the errors
do not appear correlated, we can see that
VProc 2 does significantly improve the 
vertex prediction.



More U-V Predictions
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 We can see that the same effect occurs, independent
of the re-fitter. In fact, CE has gotten most of the events
Within  ±0.6 mm, using Vproc 2.



Calculated vs. True Momentum
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Momentum Resolution

BBBLCEVP 

-1 .070-2 .670-0 .595- 1Minimum

4.2421.6340.9471.844Maximum

1 72 788Points

0.418-0 .1380.120-0 .155Mean

0.041-0 .1200.061-0 .254Median

1.2840.8210.4440.936RMS
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Refined Calculation

BBBLCEVP 

-1.0703864-2.670-0.595-0.264Minimum

4.24226091.6340.9471.845Maximum

1 62 385Points

0.507009140.01230.1200.351Mean

0.068825025-0.09230.061-0.232Median

1.3001130.7850.4440.896RMS
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Summary

• “Resolution” depends on whether  we keep the tails
of the distribution.

• Will not resolve this until more progress on the
single muon error is resolved.

• However….
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Momentum Calibration

• In this data (muon CC events) we don’t see
the same trend as in the single muon
events.

•  ∆P seems to be evenly distributed ±
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